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(I) 



Offer effective drug which hypercalcemia treatment is done. 

[Means to Solve the Problems] 
Formula (I ) 
[Chemical Formula 1] 



Claims 
xC(I) 




So compound and screw phosphonate which are displayed 
reinforce blood calcium concentration decreasing action of 
compound of other mutually, become effective drug in order 
treatment to do hypercalcemia due to especially combining 
these. 



[Claim(s)] 
[Claim I] 
Formula (1 ) 
[Chemical Formula 1] 



Silo 

[^b 2] 



So hypercalcemia therapeutic agento which contains 
compound and screw phosphonate which aredisplayed as 
active ingredient 

[Claim 2] 

Formula (I ) 

[Chemical Formula 2] 
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Sflo 

C»*^ 3] . 
[it 3] 




OH 



(I) 



[|f5R«4] 

[lb 4] 




f^OH 



(I) 

HO^ \^ ^OH 



Combination formulationo which is used because of 
hypercalcemia treatment which iscontained compound and 
screw phosphonate which are displayed so as active 
ingredient combining 

(Claim 3] 

Formula (I ) 

[Chemical Formula 3] 



So it contains compound which is displayed, as active 
ingredient promoter o of blood calcium concentration 
decreasing action of screw phosphonate 

[Claim 4] 

It contains screw phosphonate, as active ingredient Formula 

(I) 

[Chemical Formula 4] . 



So promotoro of blood calcium concentration decreasing 
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[0001] 

[0002] 

{SjlJ5d:i;f7.7t-vX/^;r^-hS?iiflcJ:^,#?6 
[0003] 

l^-S(J.Biol.Chem.vol.268,16730(1993)). 



[0004] 

[^BJA<Mi^L<^5i:-r^»ii] 
[0005] 

s(i) . 

lit 5] 
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action of compound which is displayed 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards drug which hypercalcemia treatment is 
done. 

[0002] 

[Prior Art] 

It is colorful as cause of hypercalcemia, but those which 
derive in idiopathic h>'perparathyroidism and malignant tumor 
occupy most. 

It advances hypercalcemia in malignant tumor quickly, when 
it becomes fatal,because it is, it copes effective, it becomes 
necessary. 

It is something whose with calcium excretion promotion and 
screw phosphonate in urine etc control of bone resorption is 
main with loop diuretic which is representedin large scale 
supplemental liquid and full my K etc of physiological 
saline as treatment method for hypercalcemia. 

Especially, screw phosphonate have strong bone resorption . 
suppression activity, clinical application are being 
donepresently, as first-line antipsychotic of hypercalcemia. 

[0003] 

In addition, recently vitamin Dderivative to hypercalcemia is 
effective has donealso report which is suggested, (Journal of 
Biological Chemistry (0021 - 9258, JBCHA3 ).vol.268, 16730 
(1993)). 

But any sufficient things you cannot call effect of these drug 
yetjfrom development af effective treatment method is 
anticipated. 

[0004] 

[Problems to be Solved by the Invention] 

this invention offers drug which hypercalcemia which 
accompanies hypercalcemia^ especially malignant tumor 
treatment is done designates as objective. 

[0005] 

[Means to Solve the Problems] 

As for this inventor concerning therapeutic agent of 
hypercalcemia result screw phosphonate of diligent research 
and Formula (I ) 

[Chemical Formula 5] 
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T'g^tL^e^S> D g|^i*(iUT. OCT <5:IE-r) 
[0006] 

tUt>'lb. OCT t\zX7\'s7.t-:^^-hmitti,\Zik 



[0007] 

^%Bm OCT (!:e7.7t>X7h:f^-hSi^^t;;i:^ 

^blc. *^B^ii OCT ^#^■r'5t:7.7^^;^7t■^:^ 

OCT C7)ifa+^;Uv'i7A;m^1gT<tfflOli5SS'J 
[0008] 

*^0J(cfc(t^ex7fs;^7t-s:^-hS<!:lieDU> 

^(DU>^g^(P)^C(i$^tLTl^i>^^)IT(0) 

^^«ii^(C)(^amLfc-ii0^b^ti$^ 

[it 6] 

OH OH . 
i I 

0=P-C-P-0 

I I (n) 

OH OH ' ' 



When so vitamin Dderivative (Below, OCT you inscribe. ) 
which is displayed is jointly used, quite it iseffective to 
hypercalcemia which accompanies malignant tumor, you 
discovered and completed this invention. 

[0006] 

namely, OCT and screw phosphonate have action which . 
blood calcium concentration decreasestogether, but mutual 
action is reinforced by jointly using these 2 drug, and blood 
calcium decreasing action which unexpected very is superior 
is shown fromwhen each is used with alone it became clear. 



[0007] 

this invention regards hypercalcemia therapeutic agent which 
includes OCT and screw phosphonate. 

In addition, this invention regards combination formulation 
which is usedbecause of hypercalcemia treatment which is 
contained combining OCT and the screw phosphonate. 

Furthermore, this invention regards promotor of blood 

calcium concentration decreasing action of screw 
phosphonate which contain OCT. 

Furthermore, this invention regards promotor of blood 
calcium concentration decreasing aaion of OCT which 
contains screw phosphonate. 

[0008] 

screw phosphonate in this invention consecutive compound 
which substitutes the oxygen atom (O ) which is put between 
to phosphorus atom (P ) of pyrophosphoric acid in the carbon 
atom (C ) is shown. 

namely. Formula (II ) 

[Chemical Formula 6] 
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S). \zo')MmTJi^^)\^&{fzt7i\t. 2-(i-e 

[0009] 

ie(II)TS$;t^'5e7.7^^7.7t^:^-h^il4. ^^jb . 

*^^:b4^L^?!)<. S?^Lt^ff«Ji:LTI±. fzt^lti- 
[0010] 

Tli . fzt?L\iTtS.^\Z7ikt^o\z. x^Ka;f> 

-h(HEBP. EHDP. -Ib^fe 1). -^nKP^-— h 
(C12MBPs C12MDP. it'^'^ 2). /<=Kp^^— h 
(AHPrBP. APD. Ib-a-J^ 3). TUVKD^t— h 
(AHBuBP. ABP. it-^^ 4). ^;L.KP^— h(1b 
B-^^ 5). YM-175(<b^!B3 6). AHHexBP(1b^tl 
7) . Me2AHPrBP( it^^ 8) . U -Iz K P - h 
(NE-58095. Ib^tl 9). BM210955(1b^tl 10). 
EB-1053(1b^ifel 11). Tifv^P^:^^'Jx> 
.2,2-t:X7^X7rx>ii(1b^!fel 12)4^if7!)<&!fb 
«*L<l±X5FKP:^-h. ^7PKP:r-^-K. /\" 



So compound which possesses partial structure which is 

displayed is shown. 

As substituent which is connected to carbon atom in Formula 
(II ) there isnot especially restriction, hydrogen atom, 
carboxyl group, halogen atom (for example chloro ), lower 
alky I group (for example methyl group, ethyl group ), amino 
lower a\ky\ group (for example 2- aminoethyl group. 3- 
aminopropyl group 5-amino pentyl group ), di lower alky! 
amino lower alkyi group (for example 3- 
dimethyiaminopropyl basis, N- methyl-N- n- pentyl 
aminoethyl group ), halogen substituted phenylthio group, 
lower cycloalkyl amino group (for example cyclohexyl amino 
group, cycloheptyl amino group ),pyridyl lower alkyl group 
(for example 3- pyridyl methyl group ), pyrrolyl lower alkyl 
group (for example 2- (1 -pyrrolyl ) ethyl group ), with carbon 
atom of Formula (II ) it isselected from nitrogen 
atom-containing heterocycle (for example azepine ring ) etc 
which is formed. 

[0009] 

screw phosphonate which are displayed with Formula (II ) 

may form salt. 

If they are acceptable ones on pharmacology, you are not 
concerned salt which is formed. As desirable example, you 
can list for example sodium salt, potassium salt , etc you can 
increase the sodium salt as most desirable example. 

Regarding to this invention, screw phosphonate it includes 
also its salt. 

In addition, screw phosphonate which are used in promotor of 
blood calcium concentration decreasing action of 
thecombi nation formulation, screw phosphonate' which are 
used because of hypercalcemia therapeutic agent, 
hypercalcemia treatment of this invention and promotor of 
blood calcium concentration decreasing action of compound 
which is displayed with Formula (I ) with 1 kind and are good 
with 2 kinds or more . 

[0010] 

Regarding to this invention, way it shows in for example 
below-mentioned formulaas screw phosphonate which is 
used, X jp8 Kp^^— jp7(HEBP. EHDP. compound 1 ), 
clo KP:^— jp7 (C12 MB P. C12 MDP. compound 2 ), /^^ 
KP^^— jp7 (AHPrBP. APD. compound 3 ), allene Kp^- 
— jp7 (AHBuBP. ABP. compound 4 ), jp8 jpl 1 KP*-— 
jp7 (compound 5 ), YM-175 (compound 6 ), AHHexBP 
(compound 7 ), Me2 AHPrBP (compound 8 ), jp9 KP^>— 
jp7 CNE-58095. compound 9 ), BM2 10955 (compound 10 ), 
EB-1053 (compound 1 1 ), You can list aza cyclo 
heptylidene-2, 2- screw phosphonic acid (compound 12 ) etc, 
it is a preferably X jp8 KP^-— jp7. clo KP^— jp7. 



Page 7 Paterra Instant MT Machine Translation 



{ 



JP1996277223A 



1996-10-22 



5Ka4'-— h. YM-I75 -Cfc^), 

[0011] 

litl] 

OH CH3OH 

^ • ' ' 
o=p — C — P=0 



OH OH OH it^l 



OH CI OH 
0=P — C — P=0 
ijH CI (!)H 



/<=Kn:f— jp7. YM-175. 
[0011] 

[Chemical Formula 7] 
1t^2 



H2N 

OHX OH 
I \ I 
0=P— C— P=0 

III 

OH OH OH 



NH2 
OH > OH 
0=P— C— P=0 
lOH 



in in r 



CI 



OH S OH 
I i I 
o=p— C— P=0 

1 1 I 

OH H OH 



9 



OH NH OH 
I I ( 

0=P— c— p=o 

I I I 

OH H .OH 




OH CH2OH 
I I I 
0=P— C— P=0 

OH OH OH ft^9 



^N(CH3)2 
OH^ OH 
0=P— C— P=0 

OH OH OH ^t^*8 



H,C^ /(CH2}4CH3 

OH ^ OH 
I r I 
o=p— C— P=0 

OH OH OH "it^ 1 0 



OH / OH 
I \ I 
o=p— C— P=0 

I I I 

OH OH OH 



-ft-^*! 1 



HO^i 
OH 



[0012] 



[0012] 

[Embodiment of the Invention] 

drug of this invention is produced by conventional 
formulation method of vitamin D and the screw phosphonate. 

To other than oral drug, also injectable or other liquid^ 
nosedrop or other noninvasive formulation ^ cream agents 
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[0013] 

L^lia«Sl]$±§s:■?■■r^)CiA<^^^LL^A^ 

[0014] 

*^Bfl(D OCT S>J:u:t*x^xxn->^^-i-sia)S 
«-Afey=y,ocT ro^-^scDTistLrii 

O.OI // g A^felf b^i. if ^L<li 0.1 g fel±trfe 
'•A$bl-!!f*L<l* 1/ig )il±T'fcy.±Rgi:t 
Tli 1000//g A<$>lfbK »*L<li 100//gJJl 
T-C&y. $bl-W*L<(± 20^ g JilTT-fc^. 

l-J:-3Ttatf-5A<> S4MC0Tll<t:Lr(± 
O.OOlmg/kg A<fclfb+L. Sf*L<li O.Olmg/kg 
J*l±T'fcy. $btCff*L<li0.1mg/kgKl±T'fe 
±fii:LTIi lOOOmg/kg A<fclf b^, Sf^L 
<li lOOmg/kg jyTTrfey. Sblc»^L<li 
SOmg/kg aT"Cfei), 

[0015] 

OCT i:t'7.7t^7.7n;?.-|-!^(i[5l-c7)S[^J+lc-^ 
^^^TL^-Ct, glJ'^rrog^^J+lc■i•^;l^■Cl.^-C^, 
cl:<, tfz. |5|Blfllft4LTt.^|BlMlC-f ?)Lr 

^fc.*^a^05*I^^^t5-t±S!l^Jl::iisOCT ^ 

[0016] 
[0017] 

thKJSffflflSI* FA-6 ^^ffiL.Slcf:|i3ig*;u 
•>'t7AlfllS$M-r-S)5I-KV't7XlcSSiJ^igtl 
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ointment or other external preparation which designates 
solvent of for example aqueous system as main component as 
parenteral medicine, is possible, but the oral drug and 
injectable are desirable. 

[0013] 

As administration method of drug of this invention, oral drug 
or injectable the systemic administration is done, it is 
desirable , but when depending, ispossible also local dosage 
v^ith such as external preparation . 

[0014] 

OCT of this invention and dose of screw phosphonate differ 
dependingupon age^ gender^ disease etc, but be able to 
increase 0.01 ;mu g per oneperson, as lower limit of dose of 
OCT usually, with the preferably 0.1 ;mu g or more , 
furthermore with preferably 1 ;mu g or more , be able 
toincrease 1000;mu g as upper limit, with preferably 100;mu 
g or less , Furthermore it is a preferably 20;mu g or less. 

In addition, screw phosphonate furthermore differ even in 
compound which isused, but it can increase 0,001 mg/kg as 
lower limit of dose, with preferably 0.01 mg/kg or more , 
furthermore with preferably 0. 1 mg/kg or more , it can 
increase 1000 mg/kg as upper limit, with preferably 100 
mg/kg or less , furthermore it is a preferably 50 mg/kg or less. 

[0015] 

OCT and screw phosphonate are possible being included to be 
included inseparate formulation also in same formulation, in 
addition, even whenprescribing simultaneotisly, shifting in ' 
temporal, to prescribe arepossible. 

In addition, also kit of double compound which includes the 
formulation which contains OCT and formulation which 
contains screw phosphonate with single packing is included in 
combination formulation of this invention. 

[0016] 

[Working Example(s)] 

this invention furthermore is explained in detail below with 
Working Example . ' 

With this working example y^^KP-^-— jp7 was used as 
screw phosphonate. 

[0017] 

It confronts Working Example 1 hypercalcemia model mouse 
effect 

human pancreatic cancer cell stocks FA-6 transplant was 
done, drug was prescribed to transvenous in nude mouse 
which displays hypercalcemia which accompanies the cancer. 
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[0018] 

- ^a^. 27 B g lc?l5^lt$^TlH-?¥ 6 E). m 
BIZ ocT^. ^fz^Bizmm^.msmizitm 

PlZlilHlBlC OCT ^gB(Z/^SKD:f.-h^ 1 
[0019] 

X\ m 1 UX^lt 1.87±0.36mmol/l V^-otztO) 
t^. S-^Mife 3 B @ izit 2.l2±0.44inmol/l T'fc 

Ofco 

^i. 1.67±0.19. 1.62±0.18mniol/l "Crfc-^fco 
^fc. S 4 HTMi. 1.42±0.09mmol/I X'&^tzo 

co^e^cfcy . OCT <!:t'x7^x7^^:^-hs^»ffl 
±ji^iyOi^ibi&^mm\ziiLmti>ztt<Bat^t 

[0020] 

^fr. zott.s-^mjB-tr.m 1 mowmit 

22.02±L64g V^-otzim^. 3 B 

SiZlt 20.63±1.95g -^t}l^(}.-Lfz(D\ZtiUm 

2 m.m 3 u.m ^ nx-ii^-ti-ett 2i.4i± 

1.43g. 22.27± 1.03g. 21.95±0.73g -C&ofco 
Z(D^^^^):^^Bm OCT (!:eX7^^X7^^:^-h 

[0021] 

[^®coffim?d:lft0^] 



[0018] 

After transplant, group dividing was done in 27 th day and . 
(one group 6 animals ), in first group , solvent in same day 
and next day, in second group , insame day OCT, in addition 
in next day solvent, in thesame day to third group solvent in 
next day y^^Ka:?— jp7, in addition, OCT /^5KP^-— 
jp7 was prescribed to the next day one time vein in same day 
to 4 th groups. 

[0019] 

As for blood calcium concentration of experimental animal, 
with dosage preceding day, with the first group 1.87 +/- those 
which are 0.36 mmol/liter, 2.12 +/- were 0.44 mmol/Iiter 
indosage start 3 rd day . 

Vis-a-vis this, with second group and third group, 
respectively, 1.67 +A0. 1 9 and 1. 62 +/- they were 0.18 
mmol/liter. 

In addition, with 4 th groups, 1 .42 +/- they. were 0.09 

mmol/liter. 

Result is shown in Figure 1 . 

When from result, OCT and screw phosphonate are jointly 
used, wheneach one is used with alone, comparing and 
hypercalcemia becameremarkably are improved clear. 



[0020] 

In addition, this time, with dosage preceding day, body weight 
of the first group 22.02 +/- those which are 1 .64 g, with 
second group ^ third group > 4th group 21.41+/- was 1 .43 g, 
22.27 +/- 1.03g. 21.95 +/- 0.73g respectively after starting 
dosage in 3 rd day 20.63 +/- vis-a-vis decreasing to 1 .95 g. 

Result is shown in Figure 2. 

As for combined use with OCT and screw phosphonate of this 
invention .the body weight reduction which accompanies 
hypercalcemia is improved became clearfrom result. 

[0021] 

[Effects of the Invention] 

Very strong blood calcium concentration decreasing action is 
shown according to this invention, by jointlyusing OCT and 
screw phosphonate, effective therapeutic agent for 
hypercalcemia is offered. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a figure which shows effect of each drug for ionization 
calcium of hypercalcemia model mouse. 
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[Figure 2] 

It is a figure which shows effect of each drug which is caused 
to body weight of hypercalcemia model mouse. 



[Figure 1] 



[112] 

23- 
22- 



21 - 



20 



19-^ 



OCT KP4^-h 



3 4 
B& (B) 



[Figure 2] 
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